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(57) imm 

5 KlWB«:#?LWK»J:WJXy'f 5 K£?Lltl!t0>«at# 

Wte&Wc] # V -< 5 KJWHBff 0 . 3 ~ 6 0 Sfi%ti 
KflMBflTOftSIK 6 0 ~ 9 5 t #8 

«t5~4 0fiS%t*»?>/i5®^-®ifiE4 0~9 9. 7fi 
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#y-Y s kii«»#o. 3-6ofii%io 

£tf#!MS KStift^aSl 6 0-95 11% i: »S 
^5~4 0fi*%t^P>*6a*»fflt4 0 — 9 9. 7fi 

JSE^»**-frT§l«»*^i o k g f/cm*8J:©# 

matTmm*iK*>timK'< 5 m p a 

5 ] # y -f 5 K«M8*<o*JSMC*> 6 <r Mi»H 

mnm)»a^ i 5 oKxym^m&ta*. k«ioni: 

mt&V>3&& 1 5 O^J: t)S5t^*&«-tt. 15 0 

[M*« 7] # y ^ ^ KffiKft^TLimomAafrfc 

K{^jo#ffiTt-tT9is*«4-6ov>-rn^ 

Ett^^y 4 $ K*?LKRoK56*& 0 

8 ] M*« 1-3 O^TtL^tCEtt^giit* 
ifeiJ:J:or»e>ix6*y << S K*B#*?LftR«:fll*» 

LT«tflMI*fctt»i«>*?L«R, 

9 ] 4-7 ov^i*ix*»^E««># y -Y 

dFLSRo 
[0 0 0 1] 

ifefcitf^JLjtRfcWU EM-, R»ffi*lPl^Hii?LSr 
WLJ.o«ffiJc»«JBjft5#?aEL*v^^y>f 5 K^TLKR 
©»*J&rife*5,fctf#y * 5 K^JLKRfcBM-*. 

[0 0 0 2] 

#*L»RMU WHBS4 9-4 5 1 5 2-^fcffK 

ft 1 5 V £ wfi^Rfctc <fc o T# 6 # y 
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75 y^i^tWtOiWKiWL, B9IR*:** 

s Kflsu**b«fffli"6. 35r«Ji#y>f s k# 

^jWBR©»3t**^J:oX»btt-6. fF^ 
^»«>*tt-e«tt^>»RS:»*U, *0>*R«r#B«* 

ttftau »*ic*©*yr$ y^»o*aR*»3t-r 
K©*aR*au»Lr^ ^ KfbSr^s^r^y-r ^ k 

©*aR*r§BJart-S*tt^*pe>ix-cv^s. #yr 
#ffias*ne>*i-c^5 0 tit, iSiitcsfSLfc^yr 

[0 0 0 3] ^ixb^KafetctS^^^KRJi, #B 

lo7^^rt»|:ft/i m— Ski 0 m mCOTL^^SELfc 
^FlS-fliaSr^S^MtRfcftS. 7-f/UA*Blc* 
rtStbfciEakttJItt^^lWJB**^©^, 
J:5 4^BRf4, JiE««Jl<^#ffiar«ftStStfa± 

[0 0 0 4] — *\ TKy 5 K£ffi^T\ 

±EJtaa*:*Ufc#y-f 5 K»JB*©*?L(«:W 
[0 0 0 5] 

5 K«rKffo#7Lff«fffi««-±EH»aSHSE«-*±E 

^y-r ^ K«r***?LKR**e>«iPii»*i-6*Jtftxa 

ds^R-efco^:. *»W«>HWr4, tt*4*f^-CR»Bi 
fcJia?L*:*Lio*Blc«*«#*|WiK:«ELftv^ 

# y -y ^ Kmwff #a«R*5 <t ^ y -r $ k**l«r*> 

R»*ife«rli»-**6ri-e*)6. ^/t, 

Wtt, «*4t»f^-e»5>nsjta?LS:W-rs*y-f 5 k 

flft^*#7LHR*3«t^y>r 5 K#7LWR, ^bCrix 
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[0 0 0 6] 

imm&te&:'tz>titb<D^&) #y-r s kb& 

iPftO. 3-6 0£ft%:fc«fctftfy S KflMBflWftjg 

i60-9 5lf%i:*g«5-4 0 

1^14 0-9 9. 7Sik%^^^^^fK$r7^yUA 

okgf/cm 2 sx±.<D# y << % b*mmi*0>ii&m<D$t 

#b*x&#y-f^ KffiKfr#7LfMSte«tdWX t LTt 
[0 0 0 7] 

1) a-fr»jiciiifflv^s*y-f 5 KW«*oA*uiatf* 

MK*>J«W*'<5 * - * 5 M P a 1 /2 ^Ttfe 

2) »^*«K:«^5#y>r s kmm^amkrwr 
mmm<omm&'*7 5 m p a ,/2 ot-c 

3) #y -< * KMrBff^«Kfc^VM4KH«MC«>ift/K 

4) #y ^ KMrKff^^SjKfe5v^tlKB«jK«>»^ 

?)5 1 5 oti d m^^m-siats i s owTt?*> 
o-c*y^ KfltiK*^*J»MEt«*L*:«i^y>r^ 
Kl«»ff*?LKIl*IIMBai-6±e«>*y^5 k#*lk 

5) #y>f s Kttw»#?Lit«ojRjaas:fk^>r s wt: 

[0 0 0 8] **WK*3V*Ttt, #y>f 5 K«MB*0. 

3-6 osfi%*5ct^y>f ^ K«rsiff<ofiSfflC6 o- 

9 5ll%«M5-4 0lt%j:^&«5AMK 
4 0-9 9. 7li%^645»««: K-^TSi Lttt 
ffli"5ri:^R-efcf9, #7LHI«05l5S»Slil 0 k 
g f/cm 2 ^±t^?)^i^^5 0 #31 

[0009] swa^y >r s K«re*^tt> rh7^ 
R-rs^y^-Srfi-frL-cwbtt^sKy r s y^mm^ 
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5 o%«±oa»j»ttsKy^--c*>So 

[0 0 10] -r h7#/i'#^*lS#£^#»v ? T ^>J& 
5o r y -r 5: KflNEfm* SRttSas i o - i o o 

OO^X, 4$lC4 0 — 3 0 0 OtK-T Xt^^> 

l 0#>fXJ: !9/h£i>i:*JLir»* 

ioo o ^^/uA^tcStM-T^r 

y^ KMBff*«Jirrafc*«>W«»l)(Ei:LTf4, /< 
7^PP7x/-/K N-^^/U- 2 — y KV (N 
MP) , fyv?y, N, N-^y^vl'T-fe hT^ K (D 
MAc) , N, N-i/^fM^T ^ h\ Vt^fr* 

[0011] fttJlSOx h ^^^^KfiK^i: LTI1 
20 3, 3' , 4, 4' -^7x^;Uf h^^^^^^Zl^ 
TMfc) (J^T, s-BPDA<hB&IE-r5^^tfc€)) , 
2, 3, 3' , 4' - fcT 7x=;Uf h ^ ^/W/tf >-^Zl$S 
(J^Ts a -BPDA^P&te-rSC^ *4f 

2, 3, 3' , 4' -Xtt3, 3' . 4, 4' -tT7* 
^7^7^^^ fo5V>J42, 3, 3* , 4 1 - 
M3, 3' , 4, 4* -tf^^^yw-r h5*^#Vi 
tc te^ti b co^^ t- MkRSfff & o T t <t v \ 

ir7i^fh7*/^yii*»tt, ±iEo#h*^^^ 
[0012] ±m<DT h^xfrtf^m&ftte. m 

^y»tlt, t'o^y^F^ 3, 3* . 4, 4' 
-^<y ^7 x y yr h 7 2, 2-t** 

(3, 4-^/^'>7x^;U) >^n^>\ b*^ 

(3, 4 -^/^^V7x-;l/) tr^ 
(3, 4 r/K tr^ 

(3, 4-^/^^r^7x^) ^ 

[0013] fltris^3S*lS^r ^ >t L-cit 

H2N-B2 (Rl) m- [A- (R2) nBz] I-NH2 
50 O, S02, SO, CH2, C (CH3) 2/«C^Il^)S 
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"CfctK lliO*felll-2(OtS, mSfclinlil- 

[0014] BftBA-C^jftS^SSr^T S ><Djyfcfft 
ftfl^fe^ LTI*, 4, 4' -v^T^ /^7x-yi/x- 
tvU U^T\ DADE<lrPSEt^I tfcfcS) > 3, 
3' 4 , 4 ' -S?T 5 7 ^7*=;H-f 

/K 3, 3' -^h^r>-4, 4* -v*TS y^7x 
n;Ux-f;W<7-7x^l/>v/7 ^ is (PPD) ftif 

/t°ij^ 3, 6 - ^7$ y tf y s?>\ 2, 

ff, ft»-f±»**!i« (30U ig;0. 5g/10 
OmL NMP) j&so. 3 J£Jt_h, 0 . 5-7T*fc6 

S^r±«'&BK4:««lby5:«^**liS:*Dx.T, #y^ 
SKliMMfrO. 3-6 Oli%*5j:(;^j|6 0-9 5 

fift%<t#s^5-4 oa*%t^e>ftsa*««4 o 

[0 0 16] wim<D#V-< 5 KttBfr0JMMfc£ It 
i*. a u:7^y-/K N-y ^a— 2- tro y K 
v (nmp) „ t'y^y, n, N-^y ^vur-tr hr ? 

K (DMA c ) , N, N- i^y fyU^/bA7 ^ h\ v>y 
fyu^^^r^K, v 1 h^y ^vuR*. 7^y-/u s ^ 

[0017] HtjiEo^y ^ * b*iftmft<D#mmt it 
3i^y-/K i --o^y-/K 

1 -;U4^7;U3-;l/J|^ y ^/Wn^/l^ 

h> (^T> MEK<t»&fSi-5r tfcfei) , T-irbV 

g»S^7y-^g^5MP a 1/2 J; 9 < ft£<t , 
[0018] d= [ (H-RT) XV] ■/* 

[::c, dfiSSlS^^y-^- (mp a ,/2 ) -e& 
Htem&mm\zmmzitz>t%<Dmm. (k) , 

t&^sttW- (J /mo 1) > Rtt^^ft (J/K 
•mo 1) , Vtt^j&O^/Ufr® (cm 3 /mo 1) 

[0 0 19] SfflE<7>«»ffi^7^-^-tt. <k*n<E>3:i& 
(J. Brandrup. E. H. Immergut, E. A. Grulke. Polymer Handb 
ook, 4th ed. , John Wi ley&Sons, New York. 1999) te¥\z 



(4) &m 2001-145826 

6 

J:DtII^§:tm5 0 mz-tt. NMP: 2 3. 
lMPa ,/2 , DMA c : 22. lMPa ,/2 , 
^ri^^tie. 8MPa ,/z , rF7fcKn77^: 1 
8. 6MPa ,/2 , MEK: 19. 0MPa 1/3 \ Tir b 
y : 20. 3MPa ,/2 N l-^;-;P:2 1. 7 
MPa'/ 2 , 1 — *c^J ->V : 2 1 . 9MPa'/ 2 , 1 

— 22. 3MP3 1 / 2 , i-y^y- 

2 2. 3MPa ,/2 . 1-/d^/-/U; 2 4. 3 

MPa'/ 2 , 26. OMPa 1 ' 2 , y*y- 

/0 2 9. 7 MP a 1 ' 2 % ^ \sls>f ]) = : 3 2 . 

9MPa 1/2 > 7K:47. 9MP a ,/2 -C£>5 0 

[0020] wim<o^mmtS:mmt(Dmm8t^ 

^y-^^o. 2—4. SMPa'^^iit'fc^: 
tWtU>o ^«l^7^-^i^0. 2MPa^ 2 

J: 9 /h £ < ft £ £ $ *fc £ # Ic^jSEBSl 

y-^-^4. SMPa^.fc^^ftaiBSffi 

20 [0 0 2 1] *55M(c:fev^tt. mflEcoJ: 

tltLtf}}^ * KffiKfl^O. 3-6 011%, #£L<te 
l%-3 0lt%JoJ:Mg!S6 0-9 5fifi%<t#i§ 
j&5-4 0K*%*a>fe&Sfi^S«4 0-9 9. 71 

tt&*0. 3fiS%J:f9/>ftV>i:#?L«K^iS!L^ 
©7>f >'UA3fi^5(g;Ti-'5<7)T*iiaT*>fe< , 6 011% 

o#J^^ 5 J: 19 ^>ft v > t #««8&*n<0&*as5fc*> 
0«*%±9*<**fcJ*-**K*B»-*-*c:i:^H 
[0 0 2 2] miBO«fci£ffl<D K-7T»*fctt, 

[0023] tfy-Y^ KSftWff UTflEffiKS: 

40 wmm^m^ t ft s ^7 ^^s«±Sc^« ptbs:^ 
[0024] iiattffixs-e^sttfcjKy >r ^ K«r» 

MiiUlt aKy^f $ KSU«<«S««Cfl|V^aKy^ ^ 

KffirB*<^*»iSEds»ia-efcSds % 3i^y-/K y^y 

50 B«c©#«l«4fcr±r*te>#*ME9 9. 9-5 011% 
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ttil&tf!) A ^ KtMB#«>*JltO. 1-5 0fift%<!:tf> 
[0025] ttom<n£iiz^xmt>tiZ>&lLWik£ti>ti 

*y-< 5 KttB(t7^>U(13IK9ftS3^1 Okg f /cm 
fc#y ^ S K«HBff7-r/wo9HH***si Okg f /c 

*SiSEo»*dsfti 5 o'CJc^v^^te, ^MS^tlr 

*c±E*»at4:* y ^ h-mmttmfrhm&'fzzttf 
»*uv\ «rEo*«asrl»*i-s**i:brr4Hffi«; 

5 or»Tfc»^**t-s#y s vmm&<n&mmt 

[0026] # y >f S KS(rK(*:*?LKR^S(R*Q!Stt, # 

2 8 0-5 0 0tt% 5 — 6 0»MSSlT*5ixSo 

40 0 2 7] # y >T ^ KffiBft^TLJUBt o 

tt&£ LTtT^n^o Sfc* »Hi¥4 -3 3 9 8 3 5^) 

[0028] y >r ^ K#?LKKtt. sK y ^ ^ K«r 

[0 0 2 9] £^j;5«;LLT«»Sjfts*:Hjr#y>r s 

EKit*fl=oa^J:oTfc^a*530S, ffiS^ttffi 
Hm&l 5-8 0%, Sb*-»5B«-tt¥iS7LS (A«k 
Bfl]^i*ixfc) ri 5 0. 01-5 M m, ftCO. 05—1 

/100c c — 200 0»/l 0 0c c-CfeSo 

[0030] «rE#?LK*y>r ^ KWtt*»fc& 

-1 0 0 /xnu 0^/1 OOcc — 200 0©? 

/ 1 0 0 c c ~C\ #y *f S K^aiI^)B»S^ 2 0 

[0 0 3 1 ] fl9E«>«t 5l-UT»e>*i 

s#?Lir#y>rs kr it&mc®mm<o& 
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jt««*^3irMSW«»#y-f $ Ktett^yw* 
[0032] titz, m&Lfrh<Dtscm&m** tsa&n&<o 

¥f\c. *»Wt-J:o-C»^>4xS#HPLK^y ^ S KR (7 

[0 0 3 3] *^Wf-J:oT^btLS^7LK^y >f ^ K 

[0 0 3 4] *55^tc«to-C^bttS^7LK^y ^ K 
IB^, *3gJc8Rb-Cfi^!ft*>SVMi#7L«^y>f S KR 

30 ii:«fcsv^^iR^co»||fttts^J^Lr#7LS^y-r 
[0035] *«wtii«]:o-c»p>ns#?LK^y 

y^s k, ffK^y^^f^K ^y^u>-, ^y^ 

[0 0 3 6] *3gW(c«to-C»ibix5*?Llt^y 

mmmzmm^. w>x~*<D±\zn z FEi&m<ommt& 
mmzmm \.xmmft*nz> r t %<> *>*v>w:, 

WE^«^lH]Kffl^W«tt&RfS^«'ffi»-*TLKfl: L/h 

so ^Ki®Lr>r^ K{b^^T^^6ri(aoT»^ 
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[0037] sfc, *&w\c£-Dxnt>tiz>&iin#y 

lcWIIMaB«Kr*Lri/y = *T« 
lcEBfflo»«tt&KJB3ft«K»te>ix^:*Ji*i Ltfc J: 

#y-f S KKtt, »*tJ:J:orttiS«dFLtcj:or^*ix 
[0 0 3 8] 

[0 0 3 9] <D5l3I3Si<* 

J I S K7 1 2 7^JpCT»]3£U^o 7" ^ v- n 
KM Kfr^ttW U 3l§fi£S 

1 Omm/»t?8J3EL^o 

J I S P 8 1 1 7 jcfpDTSlJEL^o »J^ySgi: It 

Bi^-u-ryy^-^ (x&ttttttK) Steffi u 

fco SfiJiS:a82 8. 6mm, ®i6 4 5mm 2 tf>R 
TLKWftttSo ftffiSSS 6 7 gCi 9, f^l^^^M^ 
KRR7L«^feffi^ffliffl£li:5o ffiSU 0 0 c ctm 

[00 4 0] <3>2gJL* 

**©stt#?nr7-</^©ffia, <n*i«ff, wis 

S K^Cftfi 1 . 3 4 g /m 3 £ L/c 0 

£?L^ (%) = 1 0 0 - 1 0 0 X (W/D) / (SX 

d) 

[004 1] ®¥-&}1L& 
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^t&7L^=2 x (S/w) 1/2 
¥»?L«tt«H*«t4:iB:»»****:« (AW 
Lfcg«l£gSteLfcfciJ (Bfl) 0#/r©ETj|^Lto 
[004 2] ®£*Jttft 
KRirt&ll. 2 8mm, Ifl cm 2 ^)R?L^ 
70 -fcBJtU 0. 5R, ailmm^x- 

h>*2mm/s e c (DM^TK^^W U KffllSf 

[0 0 4 3] ©f&lfcfcg^ 

mm^ (%) = [i- (li/lo) ] x i oo 

20 [0 0 4 4] ^Jfe^J 1 

fh7^y»^lts-BPDA^ v?7;y 
a»tirDADE*fflV\ s-BPDAC^DA 
D EcD^-A-it^O. 9 9 4t?loS^/-7«^^tt 

■C6«FlB«-&*fTo-C*y-f 5 KjWK«*iK«:»fc. 
[0 0 4 5] tfrlEG>#y-f S Ktf»ffi8iKKMEK«:8& 

ad l, fltifs^ y -r ^ Ktnfl^m 4 3&%, nmp# 

5 711%, MEK^2 9li%tfo5 K-^W^ 

30 ^ NMP^2 3. lMPa 1/2 "C, MEK^l 9, 0 
IMP a 1/2 -C£>i?, jgJSS^ 4. 1M 

Pa l / 2 t$)5o 

[0 0 4 6] WfiEOK-^JKSr^^^ffiildff^JK 

^f-t 3 o o^raMi^ffot, #y S 

40 K#*LMR*r»fco ft*5, V* -KH56 Lfc# y 

*r s b*mmfc&iim7 4 &M*+ftt£fo&&mi,x%> 

«9, Sttf*afc*ifta*ofc 0 

[0 0 4 7] WfeftfcaK y -f S K*?L«Rtt. MBfrfficD 

^LTV^ycl 0 0*LHB£<7>B£J¥, S^S, STL*. ¥^7L 
50 AM, B®]£ t 1 0 v mJ^JiOTLScOt^llftV^r 
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[0048] 

SlSf&S 1 7 9 k g f /cm 2 

3 0 6 kgf/cm 2 
tigff. 4 7 n m 

9 0^/1 0 0 c c 
£?U£ 7 2 % 

¥^J7U£ AiffflO. 6 9 Mm, BtfflO. 5 9/xm 
SilRSRI^ 0. 3% 

mwmst 2 3 3 g f 
[oo49] mmm 2 

#y>r s KMBffttttKci -^y-^&a&jou fits 

^ KflMMMMGl 411%. NMP^5 7lt 
%, 1 -79 S-/ir&2 9lt%t**)5 K-^»**« 

ft5<fc5KSfc5£U §i#jgfev>T^?a^«ofci -y*y 

«ltBI«ICLT, MffB*ftlc)«7L (MEttflHL) 

©K-7T»««>H*ME«>*W«^9>-*-t4, NMP 
#23. lMPa ,/2 t, l-^^/-/^2 3. 3M 
Pa l/2 tfo^ ^»g^7^-^-i#0. 2MPa 

[0 0 5 0] 

mm 5 1 /i m 

7 5»/l 0 0 c c 
£*L* 7 1 % 

¥*SJdFU£ AffllJO. 0 8 9/im, B{RIJ0. 5 9 n m 
0. 3% 
[0 0 5 1 ] 3 

# y <4 5: KflfrwffKttJ- 1 — < s -a* nam u an 

fEtfy-f ^ KWKff^Wl 4fiA%, NMP#5 7li 
%, l-^y^;-/^2 9ii%t'fc5K-/gM 

#*Lfc«£&W+5**L«#y S KB$r#yt 0 ft 
*, I© K-^»«©H»K©**« /<9 ^ - ^ - fl, 
NMP#2 3. lMPa ,/2 T\ l-s<>9 / 
2. 3 MP a 1 /2 "C#> 9 , S»S^7^-^-8#0. 
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?LK«oaipiJ»«r4jaS« 1 tl^-CfeofCo WMifc 

^y-r^ k^tlitk^kj?, 

IRjR«*^ai^«*«r«T«-^-r. ft*. Afflh B 

flBfcfc 1 0 /imJ^±60?L^<Dt>O^iftV^- fcj&SflfcRStl 

fee 

[00 5 2] Wffi^m 
RJ¥ 4 5 /i m 
10 6 9 ty/ 1 0 0 c c 

6 9 % 

¥*SJ?US AffifjO. 13 Mm, B$]0. 67/im 
HMXSI^ 0 . 3 % 
[0 0 5 3] 4 

* y >r ^ K«rKff*JK^ i — / Wbo u «r 

lE^y-f ^ KflWEttsWfil 411%. NMP^5 71I 
%, 1 -^^ri^y-/u^ 2 9fift%-e&£ 
■KU K-^*tt*r^7^«±^ff^s«5J i 5 0 * m 
£ft£J:5i::«HiU 5l#JR^T^fc«ofcl-^* 

»*L/t«3t«:«-r 6#7LK#y>f 5 MR*#fc. ft 

NMP^2 3. lMPa ,/2 t\ 1 -^3rlJ-y -/Uri* 2 
1. 9MPa'/ 2 t$)^ ^S?S^7^-^-i#l. 
2MPa'/ 2 t^ 0 mbtlfrtfV^Z KSMW**?L1t 

y-r ^ K#7LKi«^§iKaffi*3j:t/^ y -y s k# 

30 #y-f S K#?LK^^i¥, SXft* fflFL*. ¥^7L 
@ > |RiiRjB|^<Z5»]Ste««:«T^^-r ft ft*, AffilJ, B 

[0054] mm 

Rff 47/im 

^^ffi 3 5 g>/ 1 0 0 c c 

^?L^ 7 2 % 

¥^TLS A{RijO. 12 Aim, B$J0. 9 2 urn 

&Mmm o. 3% 

40 [0 0 5 5] )AM&\ 1 

^ji50/im^ft^><t9 tcstt® u^ii&tt38iS09 1 1 mm 
^fiK$nrv^Co ^©R^a«SH2 0oo&/io 

0 c c i^^CT'feofCo 
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F^-A(#%) 4D006 GA41 HA42 JA02A JA02C 



MA03 MA08 MA22 MA24 MA31 
MB03 MB11 MB15 MB16 MB17 
MC58 MC58X MC89 NA05 
NA10 NA45 NA51 NA62 NA64 
PB17 PC01 
4F073 AA07 BA31 BB01 BB04 EA31 
GA01 

4F074 AA74A CB34 CB43 CC04Z 
CC29Y DA49 

4J043 PA04 QB31 SA06 SA72 TA23 
UA122 UA131 UA132 UB012 
UB122 UB152 UB282 UB302 
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